Region-selective alterations of glucose oxidation and amino acid synthesis in the thiamine-deficient rat brain: a re-evaluation using 1H/13C nuclear magnetic resonance spectroscopy.
Thiamine deficiency provides an effective model of selective neuronal cell death. (1)H and (13)C-NMR was used to investigate the effects of thiamine deficiency on the synthesis of amino acids derived from [1-(13)C]glucose in vulnerable (medial thalamus; MT) compared to non-vulnerable (frontal cortex; FC) brain regions. Following 11 days of thiamine deficiency, a time-point associated with the absence of significant neuronal cell death, regional concentrations of glutamate, glutamine and GABA remained unaffected in FC and MT; however, decreased levels of aspartate in MT at this time-point were a predictor of regional vulnerability. De novo synthesis of glutamate and GABA were unaffected at 11 days of thiamine deficiency, while synthesis of [2-(13)C]aspartate was significantly impaired. Glucose loading, which has been shown to exacerbate symptoms in patients with thiamine deficiency, resulted in further decreases of TCA cycle flux and reduced de novo synthesis of glutamate, aspartate and GABA in thiamine-deficient (TD) rats. Isotopomer analysis revealed that impaired TCA cycle flux and decreased aspartate synthesis due to thiamine deficiency occurred principally in neurons. Glucose loading deteriorated TD-related decreases in TCA cycle flux, and concomitantly reduced synthesis of aspartate and glutamate in MT.